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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a contactor with excellent 
contacting ability which achieves a simple support structure of a probe 
terminal and moreover, an absorption of difference in height of 
electrodes. 

SOLUTION: This contactor 1 is provided with a pattern electrode 3 
formed on the surface of a ceramics substrate 2 and a bump-shaped 
probe terminal 4 provided on the surface of the pattern electrode 3. An 
electroconductive tubular elastic member 5 is interposed between the 
probe terminal 4 and the pattern electrode 3. In this case, the probe 
terminal 4 has a flat contact surface at the tip thereof while being 
preferably formed as bump gradually tapered toward the tip thereof from 
the base end part thereof. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The contactor which is a contactor used in case it has the pattern electrode formed on the surface of 
the substrate, and the probe terminal of the shape of a bump prepared in the front face of this pattern electrode 
and electrical-characteristics inspection of an inspected object is conducted, and is characterized by making a 
conductive tubular elastic member intervene between the above-mentioned probe terminal and a pattern 
electrode. 

[Claim 2] The above-mentioned probe terminal is a contactor according to claim 1 which has the flat contact 
surface at a tip, and is characterized by being formed as a bump who becomes thin gradually toward a tip from 
the end face section. 

[Claim 3] The contactor according to claim 1 or 2 characterized by fabricating the above-mentioned substrate 
with the ceramics. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the contactor which can be used suitable for inspection of KGD 
(Known Good Die) in more detail about the contactor used in case electrical-characteristics inspection of an 
inspected object is conducted. 
[0002] 

[Description of the Prior Art] When carrying out electrical-characteristics inspection of IC chip formed in the 
inspected object (a "wafer" is only called hereafter.), for example, a semi-conductor wafer, a probe card is used 
as a contactor. [ much ] The probe card has played the role which relays transfer of a checking signal to a 
circuit tester between IC chips, when the pad for electrodes of a wafer is contacted at the time of inspection. 
[0003] By the way, the degree of integration of IC chip increases rapidly, and the array of an electrode pad has 
formed the ** pitch increasingly recently. There are the probe card and membrane probe card which have the 
perpendicular needle shown in drawing 3 as a probe card corresponding to the formation of a ** pitch. The 
former probe card is the structure where two or more probe needles 1 1 were perpendicularly supported in the 
vertical direction by the through tubes 12A, 13A, and 14A of the guide plates 12, 13, and 14 of three sheets each 



file://C:¥Documents and Settings¥USER¥My DocumentsVJPOEnVJP-A-H11-326381.html 



2006/03/08 



JP-A-H1 1-326381 



3/6 v 



other arranged in parallel, as shown in this drawing. Moreover, as for the latter membrane probe card, many bump 

terminals are arranged by the membrane. 

[0004] 

[Problem(s) to be Solved by the Invention] However, in the case of the probe card conventional perpendicular 
r needle type, as shown in drawing 3 , in order to support the perpendicular needle 1 1, two or more guide plates 
were required, and there was a technical problem that the supporting structure of the perpendicular needle 1 1 
was complicated in it Moreover, flip chip mounting technology is developed by advance of the mounting 
technology of IC chip, and dealings of the bare chip whose quality was guaranteed, i.e., KGD, are being conducted 
in recent years. And KGD by which the solder bump was formed in the electrode pad in preparation for flip chip 
mounting may be supplied. In this case, although a bare chip will inspect in the condition that there is a solder 
bump for QA, and a solder bump's difference of elevation was absorbable with the probe card conventional 
perpendicular needle type on this occasion, the technical problem occurred in respect of contact that it is easy 
to wound a solder bump at the needle point of a perpendicular needle. Moreover, in the case of the bump 
terminal type probe card, a solder bump's difference of elevation could not be well absorbed with the bump 
terminal itself, but the technical problem was in contact by the solder bump. 

[0005] It was made in order that this invention might solve the above-mentioned technical problem, and the 
supporting structure of a probe terminal is easy and it aims at offering the contactor excellent in the contact 
nature which can moreover absorb the difference of elevation of an electrode. 
[0006] 

[Means for Solving the Problem] The contactor of this invention according to claim 1 is a contactor used in case 
it has the pattern electrode formed on the surface of the substrate, and the probe terminal of the shape of a 
bump prepared in the front face of this pattern electrode and electrical-characteristics inspection of an 
inspected object is conducted, and is characterized by making a conductive tubular elastic member intervene 
between the above-mentioned probe terminal and a pattern electrode. 

[0007] Moreover, in invention according to claim 1, the above-mentioned probe terminal has the flat contact 
surface at a tip, and the contactor of this invention according to claim 2 is characterized by being formed as a 
bump who becomes thin gradually toward a tip from the end face section. 

[0008] Moreover, the contactor of this invention according to claim 3 is characterized by fabricating the above- 
mentioned substrate with the ceramics in invention according to claim 1 or 2. 

[0009] Hereafter, this invention is explained based on the operation gestalt shown in (a) of drawing 1 , (b), and 
drawing 2 . The contactor 1 of this operation gestalt For example, the ceramic substrate 2 with which the 
laminating of the internal circuit pattern of two or more layers was carried out as shown in drawing 1 and drawing 
2 , The pattern electrode 3 of the shape of two or more square arranged in the shape of a matrix on the front 
face of this ceramic substrate 2, It has the probe terminal 4 of the shape of a bump arranged on this pattern 
electrode 3, respectively, the number of the probe terminals 4 is set up if needed, and two or more chips can be 
inspected now to coincidence. And between the probe terminal 4 and the pattern electrode 3, the tubular elastic 
member 5 which consists of a conductive metal intervened, and while this tubular elastic member 5 bases and 
carries out elastic deformation to the stylus pressure at the time of inspection, between the probe terminals 4 is 
electrically connected with the pattern electrode 3. 

[0010] The above-mentioned tubular elastic member 5 is formed in the magnitude 2-3 micrometers and whose 
die length 100-150 micrometers and thickness are 100-150 micrometers for an outer diameter with conductive 
metals, such as for example, a beryllium-copper alloy and copper. The flat-surface configuration is presenting 
the shape of an abbreviation square like [ it is ****** and ] also from drawing 2 . And the thickness of the 
tubular elastic member 5 has adjusted the stylus pressure at the time of inspection suitably. Joining of this 
tubular elastic member 5 is carried out to the front face of the pattern electrode 3. Moreover, the plating section 
6 which consists of conductive metals, such as a beryllium-copper alloy and a nickel-gold alloy, is formed in the 
center of the upper limit section of the tubular elastic member 5, and the probe terminal 4 is formed in this 
plating section 6. Although this probe terminal 4 is formed in the core of the tubular elastic member 5 as shown 
in drawing 2 , according to arrangement of the electrode pad of a chip, the probe terminal 4 can be suitably 
deflected from the core of the tubular elastic member 5, and can also be prepared. 

[0011] A9 shown in drawing 1 , thebump probe terminal 4 of the above becomes thin gradually over the end face 
section to a point, and is formed in the shape of [ which moreover has a square flat side mostly at the tip ] a 
square frustum. Although not illustrated, the probe terminal 4 consists of the core section formed in the shape 
of a square frustum with ores, such as an ingredient with a degree of hardness higher than an electrode pad, for 
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example, a diamond, sapphire, and a quartz, and electric conduction film in which coating was carried out to the 
external surface by good conductive metals, such as gold, rhodiums, or these alloys. And it connects with the 
plating section 6 and the end face section of the electric conduction film is aiming at the flow with the electrode 
pad of a chip through the electric conduction film. The height from pattern electrode 3 front face is formed in 
"50-100 micrometers, and the side length of the flat side at the tip is formed in 5-200 micrometers for the probe 
terminal 4. When it is difficult for the side length of a flat side to secure enough the contact resistance of the 
peripheral surface of the probe terminal 4, and an electrode pad although the probe terminal 4 eats away in an 
electrode pad in less than 5 micrometers and it exceeds 200 micrometers, there is a possibility that interlocking 
over an electrode pad may become difficult The bump-like probe terminal 4 can be formed by applying process 
techniques, such as chemical vapor deposition. Moreover, the probe terminal 4 may be formed not only in the 
shape of a square frustum but in a truncated-cone configuration. 

[0012] Next, actuation is explained, referring to drawing 3 . After laying the carrier (not shown) with which two or 
more bare chips T were contained on an installation base (not shown) movable in X, Y, Z, and the direction of 
theta of probe equipment, an installation base moves to just under the contactor 1 with which probe equipment 
was equipped. Subsequently, a rise of an installation base contacts the solder bump B for the probe terminal 4. 
Furthermore, if an installation base carries out an exaggerated drive, stylus pressure will act on the probe 
terminal 4. Under the present circumstances, even if there is the difference of elevation among the solder bumps 
B of the plurality of a bare chip T, according to each solder bump's B height, the tubular elastic member 6 
carries out elastic deformation to the condition shown as a continuous line from the condition shown with the 
alternate long and short dash line of drawing 3 R> 3, and the difference of elevation between each solder bump B 
is absorbed, and each probe terminal 4 eats away certainly in each solder bump B, and it can contact certainly, 
and changes into the condition that it can flow through between a circuit tester and a bare chip T. If a 
predetermined checking signal is transmitted from a circuit tester in this condition, a bare chip T will receive a 
checking signal through the pattern electrode 3 and the probe terminal 4, a reverse path is followed and an 
inspection result signal is transmitted to a circuit tester. Then, if a carrier descends and the solder bump B 
separates from the probe terminal 4, the probe terminal 4 will end inspection of return and a bare chip T to the 
condition shown with the original alternate long and short dash line from the condition shown as the continuous 
line of drawing 3 , will carry out indexing of the bare chip T, and will move to inspection of the following bare chip 
T. 

[0013] In case the probe terminal 1 eats into the solder bump B, shearing force acts from the edge around [ a 
flat side ] the tip of the probe terminal 4 to the solder bump B, the solder bump's B front face is cut with an 
edge, and the probe terminal 4 begins to eat into the solder bump B. By rise of the subsequent bare chip T, it 
eats away gradually, extending the solder bump B to a perimeter by the peripheral surface of the probe terminal 
4, and a good flow with the solder bump B is secured. If it inspects in this condition, transfer of a signal can be 
ensured between the probe terminal 4 and the solder bump B, and reliable inspection can be conducted. 
[0014] The pattern electrode 3 which was formed in the front face of the ceramic substrate 2 according to this 
operation gestalt as explained above, It has the probe terminal 4 of the shape of a bump prepared in the front 
face of this pattern electrode 3. Are the contactor 1 used in case electrical-characteristics inspection of a bare 
chip T is conducted, and since the conductive tubular elastic member 5 was made to intervene between the 
probe terminal 4 and the pattern electrode 3, the supporting structure of the probe terminal 4 is easy. And the 
solder bump's B difference of elevation can be absorbed, and it can contact certainly to the solder bump B. 
According to this operation gestalt, since the probe terminal 4 is connected to the ceramic substrate 1 through 
wiring structure, electric resistance is small excellent in a RF property, and, moreover, can ensure high-speed 
inspection. Moreover, since the probe terminal 4 is formed in the shape of a bump, it can respond satisfactory at 
all also to the bare chip T formed into the ** pitch, and moreover, it can be based on the array of the electrode 
pad P of a bare chip T, the probe terminal 4 can be arranged, and the array degree of freedom can be raised. 
Moreover, since it formed as a square frustum-like bump, the above-mentioned probe terminal 4 gives shearing 
force from the edge around [ a flat side ] a tip to the solder bump B, into the solder bump B, can eat away 
certainly and can raise contact nature with the solder bump B further. 

[0015] It is necessary to take out to a commercial scene as KGD, and when trading with a bare chip T especially, 
where the solder bump B is moreover formed in an electrode pad in preparation for flip chip mounting, it may 
take out to a commercial scene. In such a case, if the contactor 1 of this operation gestalt is used, contact for 
the solder bump B and the probe terminal 4 is good, and since [ which spoils the solder bump B ] there is 
nothing things, it can use suitably as a contactor for KGD. And when supplying KGD in the state of a wafer, it is 
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also easy to make the contactor which inspects two or more chips in the wafer condition to coincidence. 
[0016] In addition, although the above-mentioned operation gestalt explained the case where contacted the 
solder bump B and the probe terminal 4 was inspected, it can inspect similarly about the case where electrode 
pads, such as aluminum, are made to contact Moreover, [0017] 

[Effect of the Invention] According to invention of this invention according to claim 1 to 3, the supporting 
structure of a probe terminal is easy and can offer the contactor excellent in the contact nature which can 
moreover absorb the difference of elevation of an electrode. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the perspective view expanding and showing the important section of the contactor of this 
invention. 

[Drawing 2] It is the top view showing a part of contactor shown in drawing 1 . 

[Drawing 3] It is the explanatory view of the probe terminal of a contactor shown in drawing 1 of operation. 
[Drawing 4] It is the sectional view of a lengthwise direction showing the important section of a probe card 
conventional perpendicular needle type. 
[Description of Notations] 

1 Contactor 

2 Ceramic Substrate 

3 Pattern Electrode 

4 Probe Terminal 

5 Tubular Elastic Member 
T Bare chip 

B Solder bump 
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DRAWINGS 



[Drawing 1] 
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[Drawing 3] 




[Drawing 4] 
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This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 
eTfaded TEXT OR DRAWING 

^blurred or illegible text or drawing 

□ skewed/slanted images 

□ color or black and white photographs 

□ gray scale documents 

Klines or marks on original document 
j2freference(s) or exhibit(s) submitted are poor quality 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



